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table 31).

The ratio of kernel types on the testcross ears of those plants in
the progeny of plant 6629A-8 that were Y Spm/y+ in constitution is
given in line 2 of table 31, It may be noted that the percent of recom-
‘binants in the variegated class of kernels on these ears resembles that
obtained from tests of the Y Spm/y + plants in the progeny of plants
6629A-1, A-4, A-6 and A-7, discussed in the previous section and sugmarized
in table 29. Among the plants having more than one Spm in the ¥ bearing
chromosome, different groupings with regard to position of the Spm elements
in--these-plants could be made based on the ratio of phenotypes appearing on
the testeross ears produced by eac@fkﬂxThey fell into two main groups, as
shown in lines 3 and 4 of table 31. In addition, there were two plants
on whose testcross ears the ratio of kernel types did not fit that given
either in line 3 or 4 of table 31, The kernel types on the eazrs these
two plants produced are entered in lines 5 %o 7 of this table.

From the tests conducted with the progeny of plant 6629A-8, it would
appear that this plant had one Spm element which occupied the same
position in chromosome 6 as in the four Y Spm/y + plants in culture 6629,

and that althoghkeugh transposition of it away from this location occurs,

the frequency of—eeewmzence of this is not high. The second Spm element
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in this plant, also located in the Y bearjng chromosome, appeared to undergo
more frequent transposition. This ofke= resulted in placement of it
usually at new locations within the Y bearing chromosome 6 and less
frequently at locations that do not show linkage with Y.

Progeny Test 3, figure 2

Plant 6629A-2 obviously had more than 2 Spm elements, as the

ratio of kernel types on its testcross ear, given in table 5, indicate.
A g , o o

Kernels were selected both from the;maiqfear and from the ,filler ear of
this plant and sown in the summer of 1954, Only those pdants derived from
the colorless, sh2 classes were examined in detail for the Spm constitution
in each. Tests conducted with them established the fact that the parent
plant had a high number of dpm elements in it. The ten plants derived from
the colorless, sh2, Y class of kernels on the tiller ear of this plant
had the Spm constitutions given in table 32, It was not ¥pssible to
establish the exact number of °pm elements in plants that obviously had at
least 3 of them. More than 3 Spm elements could have been present inssww%
them. It was clear, nevertheless, that in several plants, 2 Spm elements
were present, each of which was carried in the Y bearing chrouesome 6.

In addition to these 10 plants, mentioned above, 8 other plants

derived from the colorless, sh,, y class of kernels on the tiller ear of

plant 6629A-2 were also examined for Spm constitution. Three plants had
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1 Spm and it was not linked With either pr or wx in any one of them.

Three other plants had 2 Spm elements. In one of these plants, one of the
two Spm elements was located in its wx carrying chromosome 9. The kernel
types on the testcross ear of this plant were as foll6ws: 35 pale colored
Wx, 8 pale colored wx, 47 varieg.ted Wx, and 80 variegated wx. In each

of the remaining two plants, at least 3 Spm elements were present. In

one of them an Spm element appeared to be located in the wx carrying chromo--
some 9. On its testcross ear the following phenotypes appeared among

its kernels: 21 pale colored Wx, 2 pale colored wx, 97 variegated Wx, and
117 variegated wx.

Progeny Test 4, figure 2

in order to further investigte the location of the Spm element in
the I bearing chromosome 6 in the progeny given in table 32, twenty kernels
were selected from the variegated, Y class on the ear produced by plant
6667F-11, line 2, table 32, which was considered to be Y Spiw Spm/y ++.
They were sown the following year under culture number 6884, Ninteen
of the twenty plants derived from these kernels were variegated, as

in

expected, but one was totally pale colored and/none of the kernels on the

testcross ear of this plant was evidence given of the presence of Spm.

Testcross ears were obtained from 17 of the 19 variegated plants. They
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fell into four groups with regard to Spm constitutions, as shown in

table 33. Three plants were Y Spm/ y +. On the testcross ears of two

of them, the ratio of kernel types, line 1, table 33, was quite similar

to that on testcross ears produced by the Y Spm/y + plants in table 30

and by the majority of their Y Spm/y + p}ogeny, alreagy discussed. On the
testcross ear of one plant, however, the ratio of kernel types suggested
that the Spm in it was carried in the ¥ bearing chromosome but at a position
closer to ' than in the two Y Spm/y + sister plants (line 2, table 33).
Twelve other plants were * Spm Spm/y + + in constitﬁtion (1line 3, -table 33).
The two remaining plants had an Spm in the Y bearing chromosome and in
addition, another “pm element not linked with Y (line 4, table 33),

From the ear of the main stalk of plant 6629A-2 (see table 5), only
those plant that were derived from the colorless, sh2, y class of kernels
were examined for the Spm constitution in each. These were gpown under
culture number 6668C. Among the nine plants tested in culture 6668C, two
had no Spm. Three plants had 1 Spm and in one of them, plant 6668C-6,
this Spm was linked with pr in chromosome 5, as shown in line } of table 34,
On this ear, accurate classification for the alleles of fr and pr was not
possible for all k:rnels in the pale (no Spm) class and therefore, both

pale phenotypes are combined under the heading of "fale", In the four
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remainipgg plants, 2 Spm elements weee present and they were not linked with
each other. iln .oxe of them, one of the Spm elements was linked with pr
in chromosome 5. The phenotypes of kernels on the testcross ear were

as follows: 96 pale colored (both Pr and pr included), 97 vari:gated, Pr,
and 145 variegated, pr. In another of the plants h:ving 2 Spm elements,
plant 6668C-3, one of these elements was linked with wx. The kernel

types on its testcross ear are given in line 1 of table 35. Subsequent
tests counducteu with the variegated kernels on this ear will be considered
shortly.

Progeny Test 5, figure 2

In order to investigate further the location of Spm in plant 6668C-6
(line 1, table 34), and the stability of it at this location, ten kernels
were selected from the viuriegated, Pr (recombinant) class of kernels on the
ear it produced and these were sown in the summer of 1955 under culture
number 6877. Nine of the 10 plants derived from these kernels were
variegated. One, however, was totally pale pigmented. As will be shown
later, an Spm element was present in this plant but it was in its inactive
state. Testcross ears were obtained from 6 of the 9 variegatéd plants in
culture 6877. Yn Spm was present in each but in only 3 of them was it

linked with Pr in chromosome 5. The Spm in the other three plants gave no
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evidénce of linkage with FPr. The types of kernels on the testcross ears
produced by each of these 6 plants are given in table 34. Among the

3 plants carrying Spm in chromosome 5, the position of it within this
chromosome does not appear to be the same. Certaingly, its location in
plant 6877-4 differs from that in either plant 6877-1 or plant 6877-2.

It should be emphasized that the kernels selected from the ear of plant
6668C-6 were in a recombinant class. The recombinant classes arise from
two distinctly different events. One is typical crossing over between
homologues. The Spm is transPered from one homologue to the other without
its undergoing change in location. The second event is premeiotic
transposition of °pm which places it at another locatiqn in the chromosome
complement. Subse uent meiotic segregation may result in its inclusiong
in a nucleus having the allele of the marker to which it was formerly
linked/, As a general rule, within the recombinant class, increasingly
higher proportions of kernels having a transposed Spm element will ke
ﬁﬁgﬁgﬁt the closer is Spm to the genic marker.

Progeny Test 6, figure 2

As mentioned above, plant 6668C-3 carried two Spm elements, one of
which was linked with wx in chromosome 9, as shown in line 1 of table 3%5.
1t was desired to obtain plants in which the only Spm present was carried

In nh
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kernel types on the testcross ears each produced indicated,” . table 35,

linked
Three plants had 2/Spm ejements but no evidence was given of linkage

of them with either Pr or Wwx. One plant had 2 Spm elements, not linked
to one another nor to Pr or Wx. Oorf plant had at least 3 D‘pmd\:-:ments.

There were so few pale colored kernels on the testcross ear of this plant

2, owm %[MM y3rmrey . A0 vl
that ewidence—of linkage with either Pr or Wx could not be egsimated.
A

Aty

The testcross ear produced by another plant had only aAsmall basal sector
in which variegated kernels appeared. All other kermnels on this ear
were uniformly pale colored,” the phenotype produced by alm-l when no Spm
is present.

A total of 40 ears were obtained from the testicrosses conducted with
the variegated plants in culture 6872, just described. Five ears had
sectors in them in which all kernels were pale colored (no Spm) and they
appered only on ears of plants in which 1 Spm was present. The rate
of appe:rance of such pale sectors was consideravly higher than had been

)éll«’f:‘p \JI‘ U;’{L"-”k’ -d"f i vp‘?j)‘i: o ;‘,“{‘L{"
observed on testcross ears produced by plantsAhassmgr-]l Spm carried in e
A .

r'd 1
Kok were -
Y—peamimg- chromosome 6A§iscussed previousl;g On the ears pf these latter

T diiu,

plants pale sectors appeared only very infrequently. Obviously, the Spm

element in some of the plants of culture 6872 was undergoing change st—a

WA
di##ﬁggg;Lééme—&uring development and this was evident on the ear produced

by one of the plants in which it was located in chrorosome 9. It was
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in chromosome 9. Therefore, 30 kernels were selected from the
viriegated Wx class on the ear of plant 6668C-3 and grown in the summer
of 1954 under culture number 6872. Twenty-nine of the 30 plants derived
from ikexkmrrrxsxxmmxike these kernels were variegated but one was
uniformly pale pigmented and none of the kernels on the testcross ear it
produced gave evidence of the presence of Spm in this plant. Testcross
ears were obtained from 27 of the 29 variegated plants. “t could be
concluded that in 19 of these 27 dlants, 1 Spm was present but it was not
linked with Wx nor with Pr. Three other plants had only 1 ®pm and in

each it was linked with Wx in chromosome 9, as the
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therefore detided to investigate further the behavior of the Spm thet—wes

located in chromosome 9.

Progenv Test 7, figure 2
The kernel types on the testcross ears produced by the three plants

in culture 8872 in w ich Spm was loccted in chro osome 9 are entered in

table 35, As may be noted, the percent of the recombinant clarses

\m‘w&ﬁﬂrfﬂ\lwﬂwﬁ '“M«
diffewed and in plant 68724-12, a decided difference was exnressed
A
¥ i
the ear Og‘mue“win stalk and that of its tiller,

A

It avpenred that the Spm elenent in plant 68724-12 was undergoing change
2
thece

in location early in development. Kor {his—Teason, @t was declded to test

the Moqley o Wy Pl
the beh-vior of hag,Spm in—3t in/sebsequent generzation, Phrerefore, k- rneis

were selected from the varisgated, Wx class on the ecr of the main stalk
of this nlant and sown under culture number 7285 in the summer of 1958,
Thirteen plants were obtained from these kernels, Twelve of them were
variegated but one was totally pale pigmented)and no evidence of the
presence of Snm was obtalned from test crosses conducted with it. ~ince
the purvoce of tiis experiment was to determine Spm number and location
in different parts of the same nlant, all fertile ears nroduced bw eoch

’ WS( ,{Mj M T »i})'ﬂ- w&&Qx V) 221N
plant were used in the test cross. Pollen fronm olants\homoﬁygous for

g ‘
state 5718 a;  and for the recessives, pr, ¥, and wx, was placed on the

BUSIEY
silks of each exr of eas¥ plant, Altogether, 26 ears were obtained from

the 12 plants having Son, The Spm constitutlion and location with resnhect
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Wx is summarized in table 36, In one plant, no evidence was given of
linkage of Spm with Wx in any one of the four tested parts of this plant
(plant A-7, table 36). Spm was lined with W& in some part of the other
11 plants but not in all tested parts of each plant. It was obvious
that the Spm in these plants was undergoing change in location in
somatic cells and that the time of occurrence of this was early in
development. For those parts of these plants in which one Spm was
present and carried in the Wx pearing cuarcmomome 9, tue kernel types
on each ear which gave evidence of this is shown in table 37. From the
ratio of types on these ears, it could be suspected that the Spm did not
plants
occupy the same position in chromosome 9 in all pEX*x or even in
different parts of the same plant. The kernel types appearing on each of
the 9 other ears obtained from the plants in which Spm was present are

given in summary form in table 38.

Progeny Tests 8, 10, 11, and 13, figure 2

The early occurring transposition of Spm in plants in culture 7285
was so strikingly expressed that it was decided to continue investigation
of its behavior in plants of the following generation. For fhis purpose,
varieg :ted kernels in the Wx class were selected from the four ears

indicated by footnotes in table 37, and these were sown under the
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given culture numbers in the summer of 1957. Thirty seven plants were
obtained from them. Thirty-six¢ of these plants were variegated. One,
however, was totally pale colored and no evidence of Spm appeared among
the kernels on the testcross ear it produced. All fertile ears of each
plant were used for the testcross. The Spm constitution in the tested
parts of these plants is summarized in thable 39. Again, in this
generation, early occurring transposition of Spm was noted. The
Bhenotypes of kernels on ears produced by those parts of a plant that had
ﬁéépm, carried in the Wx bearing chromosome 9, are entered in table 40,
and a summ:ry of all others is given in table 41,

The behavior of the isolate of Spm that was present in the plants
Just described, was consistent with respect to time of occurrence of
transposition. ft was occurring in some cells early in plant development.
Other isolates of Spm differ in this respect and, as mentioned above,
early occurring transposition of it in the Y Spm/y + plants, previously
described, was infrequent. Among 40 Y Spm/y + plants in which more
than one part of a plant was tested,for Spm constitutinn, only 1 case of
change in Spm was noted and this was produced by inactivation of it

rather than by its transposition. The Spm at the given location in



135

in chromosome 6 does undergo transposition, however, but the time of
occurrence of this was usually late im plant develppment rather than
early in development.

The frequency of occurrence of transposition at any one time appears
to differ with different isolates of Spm. Yor some of them, this is
quite infrequent in that only rarely is a case of transposition detected
either in the plant or in the gametes it produces. With some other
isolates, on the other hand, a burst of transpositions occurs in sporogen-
ous or spore cells, As a consequence, a lirge fraction of the Spm
carrying gametes of such plants hive a néwly transcosed Spm in them.

But, before examples of this are discussed, another experiment of small
scope}conducted with the Spm element that was present in plants of
culture 7285 (tables 36 to 39)’Will be described.

Progeny Test 9, figure 2

The plants in culture 7330 (table 40) were derived from variegated,
WX kernels on the second ear of the main stalk of plant 7385A-1
(table 37). The Spm in this part of the plant was carried in its Wx
bearing chromosome 9. In the tiller of this plant, one Spm element was
present but on the testcross ear it produced, no evidence was given of

linkage of it with Wx. It was desired to examine the Spm constitution
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in different parts of plants derived from variegated Wx kernels on this
ih Spm

tilgker ear in order to determine if/any of them linkage of ¥x with Wx

would be found. Eleven plants, all of which were variegated, were

grown from suck kernels under culture number 7331. (See line 1, table

42 for the kernel types on the sar from which these kernels were selected.)

Testcrosses were made with all fertile ears of each of these 11 plants.

Only one ear wags obtained from 5 plants and one Spm, not linked with Wx,

was present in the part of each plant that produced an eur. Another

plant produced 4 fertile ears. One Spm was present in the four tested

parts of this plant and in no part was it linked with Wx. The kernel

types on the ears these 6 plants produced are entered in line 2 of table

42, Some part of each of the five other plants in culture 7331 had more

than one Spm element in it, as shown in lines 3 to 8 of table 42. One of

the tillers of plant 73%31B-5, however, h=d only one Spm in it.
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ixcept for the ear of onec tiller of pl-nt 5, the ratiosof kernel troes on

-

ears produced by diffe-ent m rts of each nlant in culture 7331 that had

Fal

more than one Spm clement in it were very rmuch alike, Differences in

o+
P
e
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especit¢ were expressed betieen nlants, ho.ever, The number of
plants tested and the number o7 tests conducted with esch plant are too
few to draw definite conclusl ns regarding the beh vior of this Sor
following its transposition in a somatic cell of »lant 7285A-1 from a
position in chrowcsome 9, giving linkare with Wx, to a new location in the

chromosome corelenent, It 1s evident, nevertheless, that subsequent

-
™

LR S

transpoeition of it occure?hbaé t

appe—nd-to e madueed, | e—tg-aiso-ewident—thet—da=nene—ef-thaolagss in
At un wo eaae o Ty nowd widl

culture 7331 -did-e bromsposttion’ return &% Lo a vosition in chro-os: e 9

/

that showed linkare with Wx.

S ST

e : one
That transrosition of Spm from £ location MRRXRXIKXIRXXEIARXNEZX

EkakI® to a new location w%égzresult in marked change in time and freguency
a0,

of occurrcnce of trans osition was strikingly exnrossed in one case,

¥

LY

In part II of thls renort, tests co-ductod wits the vrogeny of the Y Spm /

¥V + plants of culture 44629A were ccnsidered, in=dstad], There 1t was
3 ‘J,C % ‘} \{_

pointed out that the k' rnel typmes on each of two test cross ears produced

by nlant 6666C-7 in the progeny of »lant 5629A-1 wde quite aberrant and
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a?uﬁi @ff ’uuﬁ on M £ ﬂﬂkuaﬁiﬁuuu
ﬁ( did not eeuiesm with t@eﬂe obtolnedLfromt esvj of the majority of ~lants

in this progeny (sec pesss—F—swe—I+—of .able 26). It was decided,
are

of lant 6666C-7 whose kernel tynes”
therefore, to examine some of the progeny ong thgte r/entsred in
pEt—3d of table 26, Two variegated kernels in the Y class on this ear
and 3 variegated kornels in the y classwere grown,under culture numbers
6895A and 6895B in the swmer of 1955, Tests of the Spm constitution of
each of the five plants derived from them gave suprising results. One
Spm was present in plant 6895A-~1 and it was closely linked to Y. On the
test cross ear of this plant there were 167 pale colored kernels of which
10 were Y and 157 were ¥,and 162 variegated ke nels of which 153 were Y and
9 wore Ve In addition, there was a smoll sector in which nly pale coloed

kernels avrn red; 21 kernels in this sector were Y and 26 were Ve

Plant 6895A-2 had 2 Spm elements, one of which was carried in its

) mﬁﬁﬁﬂmbuﬁuﬁ,&ud
M=
Y bearing chromosome 6. In additicn to one kernel hawding a mutont of a, 1
A A J

there were 91 pale colored kernels of which 39 were Y and 107 were Ve

hu"«‘{ [ VY BT Lol }L"”L o 04‘1&«49& V30 wiie N bert V7] Wadrxe ¢ -
At .
No,linkare of TlLuﬁ*: or wEER \ix was rlven.
b - .
reline 2 RLLyvY Spoans bt euouy
Plant 6895B-1 apparently had one Spm and it was not linked to either
J U'C&Lﬂ \th‘\ilgb .
. . .n . -1

Pr or wx. Cn its testecross ear there wos one kernel with a riutant of al

AY

Among the other kurnels, 119 were pale colored and 133 were variegated,



Plant 6895B-2 had one Spm element and it wes linked with Pr in
chrerosome 5, Among the kernels on the testcross ear it produced the
following phenotypes apreared: Tl nale colored, Pr,: 154 pale colored, pr :
131 variegated, Pr : 71 variegated pr,

Plant 6895B-3 had one Spm element and it was linked with Wx. Among
the kernels on the test cross ear it produced the following phenotwires
appeireds 91 pale colored, Wx : 18l pale colored, wx : 117 variegated,
Wx : 75 variegated wx,.

wloat, T Lo Ton Lo

Elthough' & " only 5 D]ants in the
WinL A Qs R D

progeny of plant 6566C-7 ﬁ the difference in & constitution and location

N ey Vb w/nwﬁm&
ef—iF in-eseh vlent was sbriking, Botli testeross ears produced by the

parent plant were partially st rile in that some ovules did not »roduce
kernels and others produced k«rnels that were abvortive in their develoonment,

Also, on both ears, the percentage of kernels having Spm was low, On

QMU

none of the ears of the 5 progeny plants was ste rility exnreqsea and a

noticable reduction in proportion of kernels having Spm was exhibited only

g osegtey

by plant 6895B-3 and this did not epproach that given by tne ears of the
A

parent ~lant, Obvicusly, there must have veen eith-r a burst of

pasut
tronspositi ns of Spm in th#® plant mocst of which occurred late in
X P 4P |

develooment, @ a succession of such transpositions)leading to the formation
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of gametes in which Spm occunried various different location In the
WA S, ot throan
chromosome com:lement,

Prwgiuy Tt 157y Ty b

'''' Progenw tests were conducted with plants derived from the variegatoed

- -
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s ead el

kernels on the e rs produced by plantg 6895A-1, in which Som was closely

O\}QV\U“"{ 1261

linked with ¥, and by plant 6895B-3 in which Spm was linked with Wx.
iy adupuped 9k it We et
I&%ﬁ—;egapd—%e the subseswent behavior of “pm, bthese—preceny—teosts
A0 . ol
gave strikingly diffepent ,resules, The ®pn in plant 6895A-1 pueved-so—be

T e tluntrl, o el 3
relatively stable in location whereas that in - lant 6895B-3 underwent

» JA A

many subsequent tr nspositicns, It may be recalled that the Spm in

*dw The SRuk g D u’i“‘t
vlant 6666C-7 was derived fro fhtnat in plant 6629A-1 ané—tbhﬂ the 3pm in

QX b2
LA
all subsecuent progeny may be considered to be—deriwed t-Om.théPme 2@ Hirds

W RO m«uwxm Wanpeettioy 4 Span T g waw £rcalin
Y 6oPROh—dpiant , , The- ~follewine—frens-esitlion of3% o
ey NGAuet wh thw e w Ja WWMMJL ouueh Wo(zcraq@ﬁu wt) wgad T
a~neu_lacaﬂ+eﬁ-can<&i£§e and e, i th resweed-to—svose~vont
Tumd Oastl §0guemny o oteumgune o ol d gt T ik oy ALK Ity oy O AMBp NAURH:
bronepesitiony-shat-eeewr— The control of this may reside in the Spm

ar k(,l*u«’a(’(HlUu X
element itself in that some change may occur to it durding the transpesiticn
6wdw U foud, T |
process, Hewrevex, th $300ntrol may roeflect the particular organization

w%udk

of the renetic materials at the site it occuppies at any ore time,
A

Bvidence for this latter interpretation was obtained fron studiqs of the
Ds - Ac svstem, Two independently occurring cases of inserticn of Ds jusot

to the left of Shl in chromcscne 9 resulted in fixation of Ds at this



location, Althovch many thousands of kernels were examined in any one of
which an aitered location of Ds could have been detected, not one case of
this was found, If there had been only one discovered case of insertion
of Ds at this location, just to the left of Shl, nothbng could be ccnecluded
about the factors that are resvonsible for its stability of locaticn,
There were, however, two such cases following which Ds beh ved in exactly
fhe same manner, and this suggests that the site in the chrc-csome where
a conurolling element resides is an imwortant factor in the control of
an

subsequent transpositicns of such/elemety., be it Ds, Ac, Svm, or any
other of this species,

We may now return to give the evidence of the differ nce in behavior

: drt @uisn
wgg

of “pm in plant 6895A-1 when corpared that in plant’6895B-3. As stoted
A

above, in plant 6895A-1, the Spm element was located close tc Y in
chrovosome 9 as the kernel tyneshn its testecross ear indicated(;oa?t i,
table uj. Seventeen plants wers grown from the variegated Y class of

kernels on this ear in the surmer of 1956 under culti re number 7260,

All of the ~lants were variegated, Bhe s 1ks of ezch fertile ear of every

. homozvgous fo
a plant in mozggous Lor

T
plrnt roceived pollen from/the tester stock which was/a1 1(st&te 5718),
¥y Pr, and wx and in which no Spm was “resent, Yhe kernel tvres on the

ears thesﬁplants ~roduced are given in parts II and IIT of table L3,
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In 1l plants the location of Spm was the same as in the pa-ent plantg in

0 A Wy W 08l ¢ B md Vg o ot WG 291 Leebh Vol ed , Pa¥ir, by 43
all tested parts of each nlant7 The-kernel tyres apwesring-en—esch—oif—the

ears thece 1l pnlants produced-is-given in part IT ef this-tebile,. Cnly
q;g vercent of the kernels on these ears were in the 'recombinant™ classes,

v\ sUsr

The ratio of kernel tvres on e ears of three nlants differed from this

7\ A
v w 4/'101‘[“/
in some manner, and these ame giwem in part III of table L3, In plant
‘d)p Q/ﬂa]wq w Ty W{u{; Dunur(’ M&f‘,( ‘a»du oL ( alid
7260-2, linkase of Spm witd ¥ was empressed by the nafie of kewunel tsmos

A
Q,Q,&l") Um \{ W‘{DW ‘\w ﬁé@‘-ﬁ W\(— ,/fﬁz VAL 5!}{&"?(.{]’ ;
appecring on the ear of the main stalk a;thaughfihe ratio of the pale colore
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, - 1 _ , : o
o p Ooaled wh 40400 g U by Bpee une ox o
to the variegoted class uas somewhat-kédpher than on the ears vroduced by
A . .
o Voumtd G et Lot @hpd lg R/
the sister rlants, entered in part II, suggestf%g-eé%h@r that the Spm in it

0 - " 1 ) ths Cpaun
um A el w W ppptpe, 41 dd W Cp
was—undepgoing more transvositions 3+ : e than in vthe sist r
. t - A
plants. On the ear produced by the tiller of this rlant, no evidence was

given of linkage of the one Spm in it with Y. On the ear obbtained from

plant 7260-16, a small sector was present in which 2ll of the kernels were
oA DR LA

pale colored, On the mest of this eayp, however, the ratic of kernel

tyves was the same as that on ears of the sister plants in part II of table

L3, The ear produced by plant 7260-17 was partially sterile and from

the ratio of kernel tipes on this ear, it was clesr that some abnormality in

the “vm carrying + chromoscome was responsible for this sterility, The

nature of tiis abnormality is not known,



If no transposion of Spm occurs during development of the sporogsnous

(o
or spore cells in plant% having one Spm, then half of the gametes it
A

faeul

LY

produces would one ﬂégpm and half would have no Spm, As a consecuence,
A

half of the kernles on the testeross ear it produces would be variegated

[Ral)

and half would be pale colored, However, such trensposiions do oce and
and often this results in the appecrance of two Spm elements in one
nucleus of a sporogcnous or gemetophytic cell and no Spm in its sister
nucleus, Because of this, the provortion of cells with no Spm in the

sporogenocus or gametophytic cel 1s will depend upon the freguency of

awdh

occurronce o§1trunspositions‘th&%%&&é—eee&%%;eé~e&?}ief—iﬁwceveiopment.

thus, the proportion of kernels on testcross ears that are rale colored
e
will inercase as the rate of tais transposition increasesgaxikmny‘peogeny

povt-ack as A s focdor ak o (zpousible fee e

this interpretatipon e deviation

tests have ix
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from ke one pale-colored tc one varieg ted kernel om- bestcross ears of

A

Wt initiaily

plants/haviﬂg one Spm in their naclei, Therefore, whenever the ratio of

nale colored kecrnels to variegated kernels deviates from the 1 ¢ 1 in

A

favor of the psale class on a testcross ear of a +lant having one Svom

o\t s hertod Ble i o e d

the cause for thils is-uwsuelly transvosibion of Spm in a number of cells
/

W VAL W "
L] %
late in develowniient of sporogcnous or gametophytic tissues, For this
g 4 AN

ke
conclusion to epely, the pale colored kernels on such ears muct be



scattered over the esr an not be clustered, It 1is obvious that the
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latter ariscs from an r event irn a & ngle 001122¢,80L§H?
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eitqer trans~ositicn of Spm or fy¢ inactivation, On some enrg, -
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moalance in ek ratio of male to vaeriegated Pcfnels 1688+t iio b Erom.
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Usuaddy, it is nossible to 1 beiween the two tvpes of
_ iy o a Localum o 0 Ak

change in Spm that are responsible for the unequal ratio of the two
| ¥

' o b sy o0

classes of kernels on an ear. WEyvthis 1s se will be indicated in the

of this renort
section/denling with inactivation of Spm.

The tesus conducted with the vroreony of plant 6895A-1, described
above, indicated that the Srm in it and in the majority of its propeny
did not chenge its locaution during e rlv develorment with any marked

Also
’ -
rcquencyjés the ratios of pule to variegoted kernels on the

-y

degree of
testeross enrs entrred in pirt II of table L3 indic cate, not many
trensnositions of it were cccurring late in development of the spbrogenous
cells, However, the Svm in the sister rlant, 6895B-3, underwent many
transpositions and the evidence of this will now be given,

Doy To7 Lo bk

: The Spm in »lant 6895B-3 was locsted in its Wx bearing chrcvosone ?}

as the kernel trpes on its testeross encr indicated (see Iine 1, toble L),

It may be noted that +the ratio of rale cclred So variegated lLormnels
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on this ear (275 pale : 192 variegated) deviated greatly in favor of the
pale class. Th=t some of this was due to transposition of Spm was
suggested by the Spm constitution in plants derived from the variegated,

Wx class of kernels on this ear. The seventeen examined progeny plants
were grown under culture number 7261 in the summer of 1956. Sixteen of
them were variegated and one was totally pale pigmented. On the testcross
ear produced by this latter palnt, none of the kernels gave evidence of

the presence of Spm. Twenty-nine testcross ears were obtained from the

16 variegated plant in this culture. In only 5 of them was ®pm linked with
Wx and then not in all parts of each plant. Many changesjboth in location
of Spm and in its action)must h-ve been occurring in these plants as the
kernel types on the ears they produced indicate, table 44. Also, chromo-

w Rgwe ot
somal abnormalities may have been producedqwhen this occurreqhs the

J
deficiency in the Wx class of kernels on the tiller ear of plant 7261-5
suggests. Also, on some ears XEExprRuREXXXzmxmf the pale class of kernels
greatly outnumbered xhxxmfith®x the variegated class. In one plant,
bearing
7261-10, an Spm element appeared to be present in the wx/chromosome as well
as in the homologue with Wx but at a different location in the chromosome.

In plant 7861-12, the Spm in it was fully active in the tiller but in the

el
main stalk, it was inactive in a number of kernels predutoed—ha—seoti—
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onAthe eaxxmfx the first and the second ear. Among the kernels on the
three ears oﬁblant 7261-6 in which Spm was present, a few appeared in which
the Spm in them was only weakly active (see section dealing with the Spm-w

Weo~

state of Spm)./1 The majority of these kernels were in the wx class.

It is obvious that in%ompurison with the beh - -vior of Spm in the
progeny tests so far outlined, the—Spm in plant 6895B-3 was behaving in
an unusually aberrant manner, not only because of the frequent transpositioi
of ik that were occurring, but alsoc because of changes in its action that e

alnp  \eeour? &

took placg)anQ(the possible effect it had in plant 7@61-6 in introducing
a modified type of Spm action in the non-Spm carrying homologue with wx.
Unfortunately, further progeny tests were not contmnted with any one of
these plants. Thus, no more was learned of the subse;uent behavior of
this Spm that originally was present in plant 6629A-2 but nad been greatly
altered in its mode of behavior in the second generation plant, 6895B—}J

and,in some of i#s progeny, in turn,
: A
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At this »oint in the discussion of transuwosition of Spm we will pause
to review the evidence of this that has been given so far, For tnis
purpose, we will confine the discussion to those that occur in plants
having onlj 1 Spm element in them, In the first pluce, the apvsarance of

In

these plants may be considcred, /Those isolates of Spm that und-rgo
early occurring tlansposition during development, the effect of this is
made visible in the apntarance of the plant itself for they have large

» produece
sectors in them that exhibit the pale vigmented phenotv-e that «nise when
Bae Spm is %éﬁgiam. I such a sector extends into that part of a nlant
that produces an ear, the prr-sence of it mayv be evident enongethe kernels
on the ear following the test cross conducted with it. If the wmells
that give rise to the ear are derived only from those within the vale
sectory,ntheh all of the kernels on the testcross ear will be pale pigmented,
If, however, only some of the cells within the pale sector cont=ibute to
the ear, then a clecarly defined sector will arve r on the testcross ear
in w:lch all of the kernels will be pale vpiemented, figain, if a pale
sector extends into the tassel, pollen g-ains collected {rom anthers

ARV Ao
within the eector do not contain Som in them\and\when used to make a
A
| ay ™
tist”cross, all of the/ko-nels on the resulting ear are pale pignented,

fer—trey—do not heve—Swe—iv bkem, If pollen % collected from the
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the variegated parts of the same tassel is used in making a cross, then
both tk® pale colored and xke variegated kernels appear on the testcross
ear., Tests of this type were conduct:d and they gave the types of

resubtt just described. Thus, the appemrancebf uniformly pale pigmented
sectors in variegated plants, the number of them that appear in any

one plant and thef/¥ relative sizes of them,reveal the time of occurrence ¢
of transposition of Spmyduring development as well as the frequency
of—ocouxrence of this at any one time. However, inactivations of

w AWl g 00y ) G
Spm may produce similar patterns of pale pigmented sectors,in
A

weriegated—plants but often it is possible to recognize the pale

pigmented sectors that arise from inactivation, as will be indicated

later.

Early occurring transposition may also be detected by the

difference in number of S¥m elements, or in the location of an Spm

elemen?}in different parts of the same plant, amd Wetailed evidence of

this was given in the discussion of the behavior of Spm in plant 6872A—l%

and its progenx'that weke examined in several successive generations

(see pagesf;;& tables 36 to 42). A high frequency of late occurring
e 4 ool w

transpositions of Spm may be detected by several means: thg\a@@ﬁazance

&2 the plant, the ratio of pale to variegated kcrnels on its testcross

ears, and the number and distribution of Spm in its progeny dahts.

Theblant exhibit§_a gattern of variegation composed only of small

streaks exhihggxgg in a non-pigmented background wit#fgtates 5719A-1

and 5718 of alm;i“zﬁft were extensively used in studies of transposition

of Spm. Thes?«are produced either by mutation to or tow.urds Al type

action)or by loss of Spm from some cells late inAdevelopment} No large

pale pigmented sectors usually appear in them. Also, the number and

location of Spm is constant in various parts of a single plant. However,

on testcross ears of these plants, the ratio of pale to variegated

kernels deviates markedly in favor of the pale class., In the progeny
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om auneh £870
derived from the variegated class of kernels, many plant may have
A

either two or more Spm elements in them or one Spm at a new location
in the chromosome pomplement in comparison to the location it occuppied
11 the parent plant,

If the Spm in a plant does not undergo frequent transpositinn

oy oo plosd

early in development nor during development of the sporogenous or spore

4 v I3
i oMo e e aetoded. RQuilpn, M.Qu@ra{mw-
cellgA'}he appeuzrance of the plant is—euife.uniform. With states

5719A-1 and 5718 of alm"l, small pigmented streaks produced by mutation

to or towards Altype action appear in a non-pigmented background. On

ﬁwuﬂmL

the testcross ears of these plants, the ratio of pale to variegated
A
kernels approaches 1 : 1, the deviation in favor of th#pale class being

small. Also, in the progeny of these plants, few cases of transposition
Qn e W |
of Spm are detected. In scme-eases, the rate of transposition of Spm
A Ao To b
in a pl&ntAEs-low, when this is judged not only from the appearance of
‘&nwi N

the plantAbut also from the number of cases of fransposition of it emeeun
Fomuts on g, Prodese YW ploed,
encountered in progeny plaants derived fro%\iés testcross ear., However,
. ‘ . “1
I DT toiuludtign s
when judged fxrom fumedsen £ its pollen grainé} the rate of transposition

4
Uormpxs oy Ty was
may be much greater,{ and—sueh—easoes have—beorn found. The difference

$

in proportion of female gametes that carry a transposkd Spm element
A

to male gamemes having such may reflect the delay in time of occurrence
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of tronsposition of Spm that is characteristic of the particular Spm

VM "V\UQ“W ML Laden. w

under—study, the cells in the tassel arisig lather than those in the
4

ear.
~

Progeny test 17, figure 2

Examples of transposition of Spm, previdusly discussed, and those
that will be discussed in the future, should be reviewed keeping in
mind the conditions associated with it that have been outlined in the
preceeding paragraphs. In continuing examination of transposition

at another sife
of Spm, the progeny of a plant having Spm/in chromosome 6 will be
discussed. The presence of Spm at this site was first detected B&ﬁ"v
the ratio of kernel types on an ear of a plant (6704B-4, see table 18)

m-1

carrying state 5996-4 a, and Sh2 in one chromosome 3 and a, and Sh

1 2

in its homologne;when an ear of this plant had been used in a cross

with the tester plant, 6678, whose constitution is given in table 19.

The phenotypes of the kernels on the résulting ear indicated that one

Spm was present in the ear-bearing plant and that it was carried in its
wenl i

¥—besring chromosome g. This is shown in line 1 of table 45,

To investigate further the behavior of this Spm, variegated kernels

in the Y class were selected from this ear and sown in the summer

of 1955 under culture number 6885, In culture 68854, 15 plants were

derived from kernels that had received state 5996-4 alm'1 from the female
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pzrant énd in 6885B, the g&ﬂnts had received a, from the female parent
and state 5719A-1 from the male parent. All 24 plants were variegated.
Testcross ears were obtained from 22 of these 24 plants. In 21 of then,
1 8pm was present and it was linked with Y in 2pr these plants, as shown
in table 45. In one of these 20 plants, plant B-8, there was a marked
deficiency in the y bearing class of kernels but the reason for this was
not determined. It was obvious, nevertheless, that the Spm in it was
carried in the Y bearing chromosome 6. Excepting pbant B-8, the ratio of
the pale class to the variegated class of kernels on the testcross ears
of these plants indicated that the Spm in them did not undergo

freguent transposition late in development. “ji; one plant, B-8, the
single Spm element ik it was not linked with Y. In the remaining plant,,

B-9, table 45, two Spm elements were present and oﬁe of them was likked

with Y.



